56. The method of clairio 52 further comprising providing an insert across a central 
opening in the plug for closure thereof, wherein the insert is a shearable member 
adapted for shearing arAope^ing the central opening when a predetermined 
pressure is applied across^ttie shearable member or a substantially non-shearable 
member adapted for substantially permanent closure of the central opening. 




— -The^ethod-^f-etofm- 52 fu rthef^omprr^rrg: — y 

^ ^providing an additional plug in the casing having two axiallv-spaced. conical 
wipers therebQ^herein each wiper on the additional plug engages the inner surface in 
a manner so that the. wiper is deflected into a substantially cylindrical shape in 
engagement with the inn^r^ and 

applying pressure froirTonfe^d of the casing to move the additional plug within 
the casing. 


^58. The methrct- 



57 wherein the piugTareidenticaL 


5& — ^^e-roetnog-Qf-Glaim 


each plug . 



wipers overlaps the omer wrpBrgrr - — 


Jl/^ Ji^ wherein the wiper closest to the one end of the casincTis 

overlapped byJhejjtheofl/Mer^oneacFrB 


-6 1 . T h e 1 1 mi l ludj if-clai^ providing a shearaBtei nsefHreress-a^ 

central opening in thetrtuqclosest to the end of the casing for closure thereof, the issert 
being adapted for shearing arfck>peninffi opening in the latter plug when a 

predetermined pressure is applied a^ssffhe shearable insert, and further comprising 
providing a substantially non-shearableircsiert across a central opening in the other plug 
for substantially permanentclosure of the_op^ftjiQg in the second plug. 
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627 A method for cementing a casing containincLddliiixi- mud i n a w ott-eomprislfK^ 
introducing a first plug into one end of the casing: 
introducing cement into the one end of the casing to force the first plug 
downwardly in the casing to displace the mud from the casing; 

" providing at least two axiallv spaced wipers on the first plug so that, as the plug 
passes downwardly in the casing, it wipes the inner surface of the casing of any 
accumulated Niud. wherein each wiper of the first plug is sized to engage the inner 
surface in a mariner so that it is deflected into a substantially cylindrical wiping 
engagement with me inner surface: 

terminating tnfe step of introducing the cement into the casing: 
introducing a secsond plug into the casing end: 

forcing the seconcRplug downwardly through the casing so that it forces the 
cement and the first plug dWnwardlv in the casing: 

establishing a differential pressure across the first plug to open the first plug and 
allow the cement to pass through the first plug and exit the other end of the casing: and 

providing at least two axiallv spaced wipers on the second plug so that as the 
second plug passes downwardly ir\the casing, it wipes the inner surface of the casing 
of any accumulated cement. whereirVeach wiper of the second plug is sized to engage 
the inner surface in a manner so that irvis deflected into a substantially cylindrical wiping 
engagement with the inner surface. 



wnerein one of the wipersnjf^ach-plttg-^veriaps^ 


The method ofclaim 62 wherein the wiper of each plug closest to the one end of 
the casir^^ by theother wiper of the same plug 


^- 65, Tho mothod of c l a iro-6 



f ' m the f i rst andjsecoDdj}^ 


- 66: TlTg" metnw^feteME27untTer 


central opening in the first plug for c 
opening the central opening in the fi 



g providing a shearable insert across^" 


eof and adapted for shearing and 
herTa^fedetermined pressure is applied 
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across the shearable4nsfeit/and further comprising providing a substantially norv 
shearable insert aGr^s^-arcentral opening in the second plug for substantially 
permanent closure of the opening in the second plug. 

The method of claim 62 wherein the second plug is forced downwardly in the 
casing^bv introducing a fluid into the casing 



68. The methooof claim 62 wherein the second plug forces the cement from the 
casing into an annukj^fcrmed between the casing and the well. 



69. The method of claim 62 further comprising providing a float shoe in the casing 
which stops the downward movemeht of the first plug and causes the differential 
pressure. 



"70. A method ^T - ^ipfnq^ 

providing^aplug in the casing having at least two axiallv-spaced wipers sized to 
engage and wipe the inner surface: and 

applying pressure from one end of the casing to move the first plug within the 
casing wherein as the wtoer closest to the one end of the casing wears, the pressure 
will be applied to the otherwiper. 



71 . The method of claim 7/b Whetfein^ne of the wipers overlaps the other wiper. 



72. The method of claim 70 whereiriNthe wiper closest to the one end of the casing is 
overlapped by the other wiper^ ^_\^) 

73. The method of claim 70 further comprising providing an insert across a central 
opening in the plug for closure thereof, wherein the insert is a shearable member 
adapted for shearing and opening the centraKopening when a predetermined pressure 
is applied across the shearable member or a substantially non-shearable member 
adapted for substantially permanent closure of the central opening. 
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74. The method of claim 70 further comprising: 
providing\an additional plug in the casing having at least two axiallv-spaced 

wipers sized to engage and wipe the inner surface; and 

applying pressure from one end of the casing to move the additional plug within 
the casing so that, as the wiper on the plug closest to the one end of the casing wears, 
the pressure will be applied to the other wiper on the additional plug. 

75. The method onclaim 74 wherein the plugs are identical. 

76. The method of c^im 74 wherein one of the wipers overlaps the other wiper on 
each plug. 

77. The methoc/ of claifarr^fl wherein the wiper closest to the one end of the casing is 
overlapped by the other^\A^per^ each plug. 

78. The method of claim ^4 wherein upon engagement with the inner surface, each 
wiper on the plugs is deflected into substantially cylindrical wiping engagement with the 
inner surface. \ 


79. The method of claim 74\further comprising providing a shearable insert across a 
central opening in the plug closest to the end of the casing for closing the central 
opening and adapted for shearing and opening the central opening in the one plug 
when a predetermined pressure is applied across the shearable insert, and further 
comprising providing a substantially non-shearable insert across a central opening in 
the other plug for substantially permanent closure of the opening in the other plug^ 

?0T^ A methocLfor^cementing a casing containing drilling mud in a well comprising: 
introducing a first plug into one end of the casing: 

introducing cemenHnto the one end of the casing to apply pressure to the first 
plug to~force it downwardly irvth^casing to displace the mud from the casing: 

providing at least two axiallvs^aced wipers on the first plug so that, as the first 
plug passes downwardly in the casing, it S wifres the inner surface of the casing of any 
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accumulated mud, wherein as a wiper on the first plug closest to the one end of the 
casing wears, the pressure will be applied to the other wiper of the same plug; 

terminating the step of introducing the cement into the casing: 

introducing a second plug into the casing end: 

applvingWessure to the second plug to force it downwardly through the casing 
so that it forces the cement and the first plug downwardly in the casino: 

establishing a differential pressure across the first plug to open the first plug and 
allow the cement to pass through the first plug and exit the other end of the casing: and 

providing at leasnwo axiallv spaced wipers on the second plug so that, as the 
second plug passes downWardlv in the casing, it wipes the inner surface of the casing 
of any accumulated cementNwherein as a wiper on the second plug closest to the one 
end of the casing wears, the pressure will be applied to the other wiper of the same 


1H-: T^e^^^^^f\ldini 80 wherein one onhe"wipiers~of"each plug^oveflapi^ 

other wiper olthe same pljjg^ 


lethod of claim 80 wherein the wiper of each plug closest to the one end of 


the casing is overlapped by the offign/ytpeF^tahe^ — - 


83: The method of claim 80 wherein each wiper is sized to engageThe^innei^rface ^ 
in a manner so that^^deflected into a substantially cylindrical wiping engagement with 
thejnnejisurface. _ . 

84. The method of claim 80 wherein the first and second plugs are identical. 


; 8"5 The-method of claim 80 further comprising providing "ashearable insert across a 

cenfrahopenin^ir^the first plug for closure thereof and adapted for shearing and 
opening the central opening in the T\m plup when a predetermined pressure is applied 
across the shearable insert, an^ua^rromprising providing a substantially non- 
shearable insert across a centre^penin^ second plug for substantially 
permanentxlosure-of4he-openingJn^the second^pli 
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57 "slhe method of claim 80 wherein the step of applying pressure to the seconc 
plug conWises introducing a fluid into the casing. 


87. The method of claim 80 wherein the second plug forces the cement from the 
casing into an aqnulus formed between the casing and the well. 


88. The method of claim 80 further comprising providing a float shoe in the casing 
which stops the downward movement of the first plug and causes the differential 
pressure. 


89. A met 


r wiping the inner surface of a casing comprisTT 


providing a plug i 
wipers to engage and 



ing having at least two axially-spaced and overlapping 
the inner surface: and 

ove the plug within the casing. 


applying pressure from one end of the casin 


90. The method of claim. 89 wherein the wipers are acutely angled with respect to a 
longitudinal axis of the plug. 


91 . The method of claim 89 wherein the wiper closest to the one end of the casing is 
overlapped by the other wiper. 


92. -The method of claim 89 further comprising providing an insert across a central 
opening in the plug for closure thereof, wherein the insert is a shearable member 
adapted for shearing and opening the central opening when a predetermined pressure 
is applied across the shearable member or a substantially non-shearable member 
adapted for substantially permanent closure of the central opening. 


93 


The method of claim 89 further comprising: 
providing an additional plug in the casing having at least two axially-spaced and 
overlapping wipers to engage and wipe the inner surface: and 

applying pressure from one end of the casing to move the additional plug within 
the casing. 
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The method of claim £3 wherein the plugs are identical. 



05. The method of claim 9o wherein the wipers on each plug are acutely angled with 
respect to a longitudinal axis of the first plug. 

^96. The method of claim J93 wherein the wiper closest to the one end of the casing is 
overlapped by the other wiper on each plug. 

The method of clain^Qg^rther comprising providing a shearable insert across a 
central opening in one plug for closure thereof and adapted for shearing and opening 
the central opening when a predetermined pressure is applied across the shearable 
insert, and further comprising providing a substantially non-shearable insert disposed 
across a central opening in the other plug for substantially permanent closure of the 
latter opening. 

^9ffT A method for cementing a casing containing drilling mud in a well comprising: 

introducing a first plug into one end of the casing; 

introducing cement into the one end of the casing to force the first plug 
downwardly in the casing to displace the mud from the casino: 

providing at least two axially-spaced wipers on the first plug so that, as the plug 
passes downwardly in the casing, it wipes the inner surface of the casing of any 
accumulated mud: 

terminating the step of introducing the cement into the casing: 

introducing a second plug into the casing end; 

forcing the second plug downwardly through the casing so that it forces the 
cement and the first plug downwardly in the casing; 

establishing a differential pressure across the first plug to open the first plug and 
allow the cement to pass through the first plug and exit the other end of the casing; and 

providing at least two axiallv spaced wipers on the second plug so that as the 
second plug passes downwardly in the casing, it wipes the inner surface of the casing 
of any accumulated cement; and 
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sizing each wiper so that the wiper of each plug closest to the one end of the 
casing is overlapped by the other wiper of the same plug. 

Jga. The method of clainn 9e wherein the first and second plugs are identical. 

IWT^ The method of clain^98^further comprising providing a shearable insert across a 
central opening in the first plug for closure thereof and adapted for shearing and 
opening the central opening in the first plug when a predetermined pressure is applied 
across the shearable insert, and further comprising providing a substantially non- 
shearable insert across a central opening in the second plug for substantially 
permanent closure of the opening in the second plug. 

Vyc^ The method of claim J&gwherein the second plug is forced downwardly in the 
casing by introducing a fluid into the casing. 

132: The method of claimi^8 wherein the second plug forces the cement from the 
casing into an annulus formed between the casing and the well. 

MfiTlhe method of clainr^98^ijrther comprising providing a float shoe in the casing 
which stops the downward movement of the first plug and causes the differential 
pressure. 

J£4^A cementing plug for use in a cementing casing in a well comprising: 
a plug having a longitudinal axis: 

a first wiper extending radially outwardly from the plug at an acute angle with 
respect to the longitudinal axis of the plug: 

a second wiper extending radially outwardly from the plug at an acute angle with 
respect to the longitudinal axis of the plug and disposed in an axiallv spaced relation to 
the first wiper: 

wherein the second wiper overlaps the first wiper in an axial direction so that the 
outer surfaces of the wipers portions together extend continuously along the axial 
length of the body member before the plug is inserted in the casing: and 
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wherein the wipers deflect into substantially cylindrical, wiping engagement with 
an inner surface of the casing when the plug is inserted in the casing. 

Vtfo\ The plug of claim tQ<wherein the plug comprises a body member having an 
elastomeric jacket disposed therearound and wherein the first and second wipers are 
integrally formed with the jacket. 

^86T The plug of claim^lQ^wherein the jacket comprises a cylindrical portion 
surrounding the body member and is integrally formed with the wipers. 

J&7\ The plug of claim J^wherein the body member is cylindrical and wherein the 
jacket has a through bore for receiving the body member. 

108r^ The plug of clainr^lQ4liirther comprising an insert disposed across a central 
opening in the plug for closure thereof, wherein said insert is a shearable member 
adapted for shearing and opening the central opening when a predetermined pressure 
is applied across the shearable member or a substantially non-shearable member 
adapted for substantially permanent closure of the central opening. 



iilinu uluu forcree in a cementing casing in a well com 


a plug having a longitudinal axis: 


^a first wiper extending radially outwardly from the plug at an acute angle with 
respect to the longitudinal axis of the plug: 

a second^wiper extending radially outwardly from the plug at an acute angle with 
respect to the longitudinal axis of the plug and in an axially spaced relation to the first 
wiper so that when the plug is inserted in one end of the casing and pressure is applied 
to the plug to force it downwardly through the casing, the wiper portions wipe the inner 
surface of the casing: and 

wherein as the wiper closest to ike one end of the casing wears, the pressure 
will be applied to the other wiper. 
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110. The pluq.Qf claim 109 wherein the plug comprises a body member having an 
elastomeric jacketNdisposed therearound and wherein the first and second wipers are 
integrally formed with the jacket. 

111. The plug of claim 109 wherein the jacket comprises a cylindrical portion 
surrounding the body mamber and is integrally formed with the wipers. 


Q -. 


112. The plug of claim 109ywherein the body member is cylindrical and wherein the 


jacket has a through bore for mrpiwing thp hnr fy q ^prnhpr 


T3. The plug of clai7TrT09"Turtner comprising an insert disposed across~ai3Errtrat r 

opening closdrg^fi^ wherein said insert is a shearable member" 

adapted for shearing£m^erting tbfe central opening when a predetermined pressure 
is applied across the sheW^e^^nr^er or a substantially non-shearable member 
adapted for substantially permanent clbsure of the central opening.- - 


"5 W 
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